Inactivation of SERCA2 cysteine 674 increases blood pressure by induction of endoplasmic reticulum stress and soluble epoxide hydrolase.
The kidney is essential in regulating sodium homeostasis and BP. The irreversible oxidation of cysteine 674 (C674) in the sarcoplasmic/endoplasmic reticulum calcium ATPase 2 (SERCA2) is increased in the renal cortex of hypertensive mice. Whether inactivation of C674 promotes hypertension is unclear. This study was to investigate whether the inactivation of C674 affected BP and its role in the kidney. We used heterozygous SERCA2 C674S knock-in (SKI) mice that half of C674 was substituted by S674 to represent partial irreversible oxidation of C674. The BP, urine volume and urine composition of SKI mice and their littermate wild type (WT) mice were measured. The kidneys were collected for cell culture, Na+ /K+ -ATPase activity, protein expression, and immunohistological analysis. compared with WT mice, SKI mice had higher BP, lower urine volume and sodium excretion, upregulated endoplasmic reticulum (ER) stress markers and soluble epoxide hydrolase (sEH), and downregulated dopamine D1 receptor (D1R) in renal cortex and cells from renal proximal tubule (RPT). ER stress and sEH were mutually regulated, and both in the upstream of D1R. Inhibition of ER stress or sEH could upregulate the expression of D1R, decrease the activity of Na+ /K+ -ATPase, increase sodium excretion, and lower BP in SKI mice. The inactivation of SERCA2 C674 promotes the development of hypertension by inducing ER stress and sEH. Our study highlights the importance of C674 redox status in BP control and the contribution of SERCA2 to sodium homeostasis and BP in the kidney.